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Editor 
Ray Osterwald, NO@DMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


Email 

Please be sure to use Ray@ERmag.com as 
my only valid email address. The old 
indra.com address will be discontinued at 
the end of April 2021. 

The Post Office 

[am just the messenger, butona TV news 
program last month there was a story about 
a 10-year plan the USPS is implementing in 
an effort to improve. According to the story, this will involve slowing 


7? a 
BM 
d i 
. a “lt | 


Ist class mail, limiting hours of post office operations, increasing 1st 
class mail fees, and other interesting changes. We are already seeing 
the effects of these changes, especially with 1st class mail. Each month, 
we send the new issue in bulk to an overseas distributor via the Ist 
‘Class International rate. In March, the new issue was sent March 3rd, 
but as of 3-’% weeks later the package still had not departed the US 
and, of course, the distributor wanted to know why I “had not sent 
them.” I am mentioning all of this because these changes will likely 
affect everything here. We use USPS for all our shipping and magazine 
delivery. The closest UPS/FedX customer counter is a 35 mile round 
trip that is sometimes impossible in winter, and I am not going to 
convert Electric Radio to digital delivery. 
73, Keep Those Filaments Lit! NODMS 
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Cover: : The Allied Radio dadiigy) on ‘the cover was published 9 90 years ago this year, 
in 1931. This month, Blair West (K8LAR) has a nice article about his experiences 
working at Allied Radio during the 1950s. 


Build Grandpa’s Loose Coupler — Part 2 


By Mike Murphy, WU2D 
38 N. Reading St. 
Manchester, NH 03104 
mjmurphy45@comcast.net 


In part 1 the loose coupler was intro- 
duced in typical form’. By the time that 
hams were kicked off longwave and sent 
higher in frequency, the loose coupler 
and many other crystal receivers were 
highly developed for the professional 
market. The original sets were optimized 
for 500 to 7000 meter reception of com- 
munications telegraphy, time signal, mili- 
tary, and ship-to-shore communications. 
A new version for the amateur and AM 
broadcast was soon required. These 
smaller sets were only expected to go as 
low as 600 meters. To the 


down model the “Junior Loose Coupler.” 
This project is an updated version of his 
design. The smaller diameter coil forms 
are more suited to hole saws that you can 
put in an ordinary cordless drill. Smaller 
diameter coils also scale the slider tuning 
to be finer for the higher frequencies. I 
used a standard 2-dollar rotary switch on 
the front rather than building a minia- 
ture rotary switch from scratch. 
Construction 

This transformer is more suited to AM 
and shortwave reception than my much 
larger high school project. It also takes 
advantage of more obtainable parts, and 
you should be able to assemble it in a 
couple of weekends. I just used some 
finer grain pine and walnut stain to give 


right is a picture of one of 
the new smaller sets from 
1912. The tubular device to 
the left of the loose coupler 
is a variable capacitor. The 
detector is a simple cat’s 
whisker type. 
Building the Smaller Unit 
Alfred Morgan, in one of 
his early works, The Boy Elec- 
trician (1913), already saw 
that much of the more in- 
teresting listening for the 


youngsters was moving up 
band. Reproducing the large 
longwave tuners as a project 
was going to be a wasted 
effort for the amateur and 
broadcast band experi- 


menter. He called his scaled- Junior Loose Coupler from Morgan’s book The Boy 
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Primary Winding with Slider 


it an old look. The coils on this set are 
downsized to 3 inches for the primary 
and 2 inches for the secondary. First of 
all, winding those pretty (and tight) 
solenoid coils is hard enough, but working 
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inside the smaller tubes with taps is tricky. 
You have to follow a pattern and develop 
a system, and maybe walk away and start 
again sometimes. Of course you will 


need to be able to cut out a slightly larger 
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hole for the 2" secondary in the front 
riser as well as to cut out the two end 
caps. A single, low-cost hole saw and 
sandpaper can accomplish both. 
Whatever wood you use, everything will 
look a bit more vintage with some dark 
walnut stain and a polyurethane finish. 

Fortunately I found mated square stock 
tubing at a reasonable price from an 
online hobby outlet, so I just went with 
that for the slider. Making the slider 
involves sweat soldering a flathead #4 
brass screw to the top of the sliding 
tubing section. The little slider knob can 
bea threaded plastic standoff or a custom: 
painted chunk of dowel. The contact 
below is bent spring brass also soldered 
to the tubing. I found a gold plated 
spring contact rescued from a switch as 
my contact, which works slick. 

Brass knurl nuts in 6-32 or 8-32 are 
available, as is brass tubing for the support 
rails that.can /be. threaded. [he ‘aul 
bushings were drilled out brass standoffs. 
Connecting just the front bushings to 
the secondary should be adequate. The 
secondary end caps can be made of wood, 


thin paneling, or Masonite, as I chose. 
Figure out a way to make the front cap 
removable, or at least avoid gluing it up 
until all is tested. On the rail bushings, I 
just drilled out brass standoffs, tested the 
sliding contacts on the support rods, 
soldered the coil connections to them, 
swaged them into the end caps, and 
backed everything up with epoxy. — 

Again, I used a standard 2-dollar rotary 
switch on the front rather than building 
a miniature rotary switch from scratch. 
The simple Jr. loose coupler works great 
and is small enough that you might even 
mount the detector and variable capacitor 
on the same board! 

Secondary Coil Details 

Coat both the inside and outside of the 
cardboard tubes with polyurethane or 
oil-based varnish and let it harden up. 
This will make drilling and winding a 
cinch. Winding starts with cutting the 
wire to the correct length; because you 
really need both ends. So we are not 
winding off the reel. First, let’s calculate 
the amount of wire required. With a two 
inch form and our old circumference 


Wood Pine or Poplar, 5” wide board 10 
Primary Coil Form 3” (76mm) Mailing Tube cut to 4” 3 
Primary Wire #22 Enameled Wire, 50 ft 10 
Secondary Coil Form 2” (51mm) Mailing Tube cut to 4” z) 
Secondary Wire # 24 Enameled Wire, 100 ft 10 
Ends Plywood stock or 6” x 6” Masonite 5 
Support Rods Brass Rod K&S 9866, 0.138”, (3.5mm), 12”, (300 mm) 3ea. 10 
Square Tubing Brass Square Tubes Kit 1/8" + 5/32 Inch: K&S 8151 8152 10 
Band Switch 2 Pole 6 Position Rotary 4-Inch Shaft 2 * 
Knurl Nuts # 6-32 Brass Knurl Nuts (10) 10 
Solder Lugs #6 Tinned (6) 2 
Standoffs #6 Brass Through % or %-Inch (6) 5 
Screws # 4 Brass Wood Screws 2” (4) 5 
Screws # 6 Brass Wood Screws x 2” (10) 2 
Washers # 4 Brass (10) 2 
Nuts #6-32 Brass (12) | 
Knob Y%-Inch Plastic Knob 2 
Feet Rubber (4) with wood screws 1 


~~» Parts List with Approximate Pricing 
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Coupler Base 


Jr. Loose Coupler Woodwork 


formula from school; R = 1 so it’s simply 
3.14 x 150 turns divided by 12 inches = 
40 feet. That is about 450 pH, and with 
a 365 pF cap, you should be able to get 
below 500 kHz. Now add enough wire 
length for the taps and some extra for 
Murphy. Maybe just purchase a 50 foot 
roll of wire. Using #24 wire is a bonus 
because it tends to stay in place at the 


400-1200 kHz 


= 


6 — 18 MHz 


LOT #24 
2 


taps with a simple bend. If you have the 
patience, you can eliminate the whole 
argument about twisted tap points 
spoiling Q by tinning the junction right 
at the tap point. A hot iron helps here. | 
Try to come off the tap points at a right 
angle for at least a half inch before bending 
toward the switch. 


2 


ST #24 


Table 1: Approximate Bands with Taps 
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Left: Jr. Loose Coupler 
Secondary Coil 
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Because of the tapped 
secondary coil, and seldom 
using the entire coil, the 
coupling to the primary will 
change between taps (bands). 
As the high frequency spaced 
turns are at the front, they 
naturally will have less coupling. 
You may have to swap the 
eround connection to the front 
side of the primary in that case. 
This is why we bring out both 
ends of the primary, and call 
them “ground | and ground 2.” 

The philosophy on the wind 
is to cover as wide a range as 
possible, but to have enough 
overlap so as to make the 
winding less critical. In the 
three-rail system described later, 
I used the existing taps as the 
center taps for the next lower 
band. This gave me two places 
to connect the detector in all 
but the highest band. 

The winding technique 
involves drilling two very small 
holes at each tap position down 
the form. Drilling — rather than 
punching — allows the wire to 
come back up through a bit 
easier. Anchor the far end of the 
form opposite the switch side 
with about eight inches of 
connection wire available for 
the common spacer that is one 
sliding contact. Wind on 60 
turns and push the wire down 
into the first tap hole and pull it 
out the front. Form a loop one 
inch beyond the front and push 
the tag end (all 40 feet) through 
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Junior Loose Coupler 


the back and hold it. Now loop your 
finger through the folded wire you have 
at the front, and begin twisting. Don’t 
worry about tightness yet. Now thread 
the 40-foot tag end back up through the 
second tap hole till tight and start the 
second wind section. Repeat this process 
until you get to the front two sections. 
This is where you try to double space the 
wind for the higher frequencies. Finish 
the last section and bring the tag end out 
the front. Now inspect the coil and 
carefully twist each tap until all is tight. 
Now is when you scrape-and-tin the tap 
points to short the twist. For attaching to 


the switch, I like to twist tight, scrape, 
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tin-and-cut, so you have a nice end to 
solder to the switch lugs. The front cap 
should be removable and adjustable for 
alignment, and leave room to pull out the 
switch for soldering, but don’t stuff too 
much wire inside. A stepped front cap 
with set screws perhaps would help align 
the rail bushings with the back set? 

For the larger primary coil, I suggest 
150 turns of #22 enamel wire, which is 
thick, and you will need about 100 feet of 
it. The technique of sanding the coil so 
the slider makes good contact works best 
after the coil is coated with two or three 
coats of polyurethane. To make a perfect 


contact surface, use tape on each side to 
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restrict where the sandpaper can contact 


the coil. Ideally the contact only touches: 


one turn at a time. I stole a fine gold- 
plated contact from an old switch and 
sweat soldered it to the square outer tube. 
Make sure that the slider can reach the 
ends of the coil. Spacing the start of the 
wind out from the end of the coil form 
helps here, depending on your wire and 
wind. You will need to access both ends 
of the coil electrically. Bring the primary 
coil’s front end out the bottom of the 
wind and route it back (outside the coil) 
back to a rear binding post. You may 
need this “front” ground connection for 
the higher frequencies. Generally the 
antenna connection is on the slider. 
Touching the Third Rail 

I did reach a bit, and added an 
innovation; that of a third rail. The basic 
loose coupler had no provision for 
allowing the detector to be tapped down 


on the resonated secondary for a better 
match and less loading. A third rail 
allowed me to pick several other existing 
lower taps on the secondary up from the 
ground end for each band tap. This 
required a dual-pole rotary switch. By 
experience, I have found that including 
taps between 30% and 50% of the full 
coil make quite an improvement in 
detector loading, and thus, selectivity. 
This is not a high performance shortwave 
set, but with a cut ham antenna, like a 
dipole, it does a good job on 80 and 40 
meters. Of course you must be extra 
careful with support rod alignment on 3 
rails! 
Enhanced Loose Coupler 

I did want to show a more dressed-out 
version of the loose coupler with the 
third rail and some other features such as 
BFO injection. This BFO idea is not 


Avant Gard — it is based on what I saw in 


Junior Loose Coupler — With Prom 
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ANY WIDE RANGE TUNING BFO 
SX-28 SUPER SKYRIDER 
EXAMPLE CIRCUIT SHOWN 


ADJUST C FOR BEST INJECTION 


BIAS 
ON/OFF ®2 


Loose Coupler with BFO and Bias 


the old literature. Undamped waves such 
as CW arriving quite early, required a 
heterodyne oscillator for producing a tone 
in the headphones. The original ways of 
doing this are quite impressive, starting 
with a spark gap as an RF source! Then 
came alternators! And first principles 
negative resistance diode oscillators! And 
finally, the vacuum tube oscillator, which 
predates the regenerative receiver by a 
few years. A way to safely inject BFO 
energy is provided on an isolated winding. 
Originally this was a separate RF 
transformer put in series with the ground 


MF 1 


1.5 — 3.5 MHz 


SW 1 
Det also Pos. 6 


lead. Sometimes this was another loose 
coupler. I decided to put an isolated five- 
turn wind at the very rear of the primary 
where the slider cannot reach. A modest 
BFO can easily drive this with a volt of 
RF. So we can confidently say that direct 
conversion CW receivers predate 
Armstrong’s regenerative circuit. Of 
course, the regen would quickly take over 
in the ham shack of the 1920s because of 
its amazing short wave performance. 
Just to make things interesting, I 
replaced our Germanium diode with a 
less sensitive 1N914 diode, perhaps with 


Table 2: Approximate Bands with Detector Taps Added 
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a junction voltage similar to what grandpa 
had to deal with; for instance with his 
carborundum detector. I have included 
the bias circuit that he may have used to 
overcome its junction voltage; to make 
that diode perform. I also have added a 
loading coil to allow the set to match a 
100-150 foot longwire antenna for the 
630 meter band, and I added a padding 
capacitor that allows the set to tune these 
lower frequencies with good Q. So this 
set, with the extra detector pick-offs, will 
do a good job for CW, SSB, and AM on 
630, 160, 80 and maybe, if the wind is 
right, 40 meters. On the higher 
frequencies, resonant antennas need to 
be used to prevent BCB interference, and 
to maximize pickup. A high coax-fed 
dipole for 80M or 40M for instance, is a 
good choice. For the lower bands, a 
longwire inverted L will suffice. Here in 
the Boston area, I can receive CHU 
Canada most all days on an 80-meter 
dipole. 

I did have regrets on my build. Close 
winding and distributed capacitance did 
ereatly restrict my shortwave 
performance. Be sure to space-wind your 
first couple of sections. The brass rods 
that I used were brass lift-tank rods. 
They took a 6-32 thread with my die 
nicely but they were too short at nine 
inches and a bit flimsy. Twelve inches is 
a better length to give more rack extension 
but you might consider thicker rods that 
can be tapped at 8-32. Also, three rods 
can make for some binding if you do not 
clamp and drill through both billets to 
get perfect alignment. Glue up the rear 
and let it set and have some adjustment 
on the front side and make it removable! 
You may want to fool with the switch at 
a later time. 
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The most modern version of the loose 
coupler is the skeleton coupler. This type 
suspends the high Q coils, wound with 
special basket-weave and Litz wire, by 
gravity on low-loss rods. The coils 
dispense altogether with a form, end caps, 
and any Q-robbing wires (stuffed into 
the middle). Taps, if they exist at all, 
come off the outside at right angles. It is 
quite obvious that this approach will 
outperform our old loose coupler. 
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Allied Radio in the Mid-1950s 


By Blair D. West, K8LAR 
599 Sycamore Circle 
Saline, MI 48176 
K8LAR@frontier.com 


I don’t know whether or not it made 
any difference that I had a ham license or 
had worked as studio engineer for radio 
station WIS, the NBC affiliate in 
Columbia, SC for two years when the 
personnel manager said, “Well you do 
know something about electronics, and I 
cuess if we can trust students from Moody 
Bible Institute not to steal it seems 
reasonable that we can trust a Baptist 
Seminary student.” I didn’t realize the 
significance of that statement until a few 
months later. 

After attending Columbia Bible 
College and the University of South 
Carolina I had graduated with a BA in 
Biblical Education in 1953 and now was 
going to pursue Bachelor of Divinity at 
Northern Baptist Seminary located about 
a mile west of Allied Radio on 
Washington Blvd. After telling the Dean 
during my interview that I needed to 
find a job he said that he heard Allied 
Radio hired a lot of students from Moody 
Bible Institute. Until that time my only 
contact with Allied had been drooling 
over their order catalog. When arriving 
at the college I discovered they had a 
ham station with a lot of surplus 
equipment and a class taught by Herb 
Eidson, the chief engineer at WIS in 
Columbia, South Carolina. If you got 
your license you could get an hour credit. 
So I started learning code and theory in 
my freshman year. (Don’t ever do this! 
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Some people will do very, very dumb 
things for an hour’s credit!) 

When I moved to the Chicago area | 
applied for a new call and was surprised 
to join the K9 corps! My call went from 
W4SVZ to KXASV. Notice SV still in 
new call! Allied had just recently moved 
into their beautiful new facility located 
on the northwest corner of Washington 
Blvd. and Western Avenue. The building 
took upa full block facing east on Western 
with full length windows most of the 
width. You entered through a vestibule 
at the North end with stairs on the north | 
wall going up to offices. You entered the 
sales floor through glass doors to the left. 
It was an excellent location even though 
the neighborhood was not the best. There 
was a fenced in parking lot on the north 
side with security people always in 
attendance. The store was only a block 
away from the Lake Street elevated. 

The display area was really not that 
impressive; probably around seventy, 
maybe one hundred feet square with an 
island in the center used for customer 
service. On the right with glass fronts 
were the entrance to the “Ham Shack” 
and adjacentwtogthat was, thapsbl tht 
Studio”. This was the booming age of 
“high fidelity.” Garrard and Webster turn 
tables, Harmon-Kardon AM/FM tuners 
and Bogen amplifiers were the top 
runners. The most impressive sight was 
the west wall which was covered with 
shelves of RCA tube boxes in front of 
which was the order counter some twenty 
to twenty five feet long. At the north end 
a bank of cashiers worked to give people 
their orders. It was just like mail order. 
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You came to the counter, picked a number 
to get you in sequence, and then when 
your number was called you went to the 
gentlemen who called it and he filled out 
an order form (name, address, wrote in 
catalog part numbers etc.) just like you 
would at home. The order was placed in 
a pneumatic tube that went to the 
warehouse for the pickers to place in a 
basket and instead of going to the 
shipping department; the order would 
come out by the cashiers. If you wanted 
only vacuum tubes, the individual taking 
your order would pick the tubes there 
and take them down to the cashier so she 
could call your name for payment. There 
were never less than three people behind 
the counter and usually at least five. 
Rarely did you get a chance to take a 
breather, for there were always people 
lined up waiting, especially ona Saturday. 
If | had a penny for every tube sold while 
I worked behind the counter, I’m sure I 
would now be a millionaire! One of the 
most purchased tubes was the 1B3, a 
high voltage rectifier used in television 
sets. Most people would come in and ask 
for an “IB3.” Some would order tubes, 
but before you took them to the cashier, 
insisted on taking them out of the box to 
check the date code. Some would ask for 
a “brightener” tube because their picture 
was getting dark. (Remember this was 
before color TV) One day a man came up 
to the counter and said his picture went 
out and he needed a tube replaced. When 
I asked him what tube he wanted, he 
looked at me and said, “You're supposed 
to know that, that’s why I came here!” He 
started to call me just about everything 
under the sun and wanted to talk to 
someone who knew something. 
Naturally, everyone else at the counter 
was extremely busy at the time. 
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Fortunately, Mr. Fred Prehn the store 
manager noticed what was going on and 
took the gentleman over to his desk. 
After a long discussion, the man left the 
store. Mr. Prehn was an excellent manager 
and a good man to work for. 

The first winter I worked at Allied, I 
got to work one day and discovered one 
of the front windows on Western Avenue 
boarded up. A few days before, they had 
put a Hallicrafters SX-73 on display and 
it looked very impressive under the 
floodlights at night. The SX-73 was one 
of the best and most sophisticated 
receivers produced by Hallicrafters and 
the price was just under $1000. It was 
rack mounted and must have weighed 
forty or fifty pounds. Chuck Dachis’ book 
on Hallicrafters indicates that there is no 
difference between the SX-73 and the 
military version R/247D/FRR. In fact 
the same military numbers were given to 
the Hammarlund SP-600 series. Though 
the two receivers were radically different 
cosmetically, they were considered the 
same by the government. The window 
was boarded up because in the cold wee 
hours of the morning, a truck backed 
over the curb up to the display window, 
someone broke the window, moved the 
SX-73 into the truck, and drove away 
quick as that. All the hams were asking 
each other, “Where do you fence 
something like an SX-73 receiver?” 

I considered Allied Radio a fair 
company to work for. If you got a good 
reference from Allied, it put you in good 
standing wherever you applied for a job. 
The wage scale was generally about 
average for those days. I got a few cents 
extra per hour because of my ham ticket. 
They had a very nice employee cafeteria 
on the second floor with very reasonable 


prices. When I first started work at Allied 
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I was pleased to find out that they gave 
employees a 20% discount on any 
merchandise. In a couple instances I was 
able to make good use of this. 

The next step was a promotion (?) to 
customer service. The customer service 
desk was located in the center of the sales 
floor. Allied had a very liberal return 
policy. Most of the items handled at 
customer service were kits that had been 
built but did not work. On the whole 
most kits were built fairly well. One of 
the worst things to see was a really well 
built kit where the builder had used acid 
core solder. No matter how much 
_ emphasis was placed on not using acid 
core solder, some people just didn’t get 
the message. 

A fellow came in one day fusing and 
fuming about a unit he purchased that 
did not operate. He said he purchased it 
at Allied because of the company’s 
reputation for quality merchandise. 
Although he claimed to have purchased a 
company built unit, I noted by part 
number that it was a kit. I said, “Let me 
take a quick look inside and maybe we 
can do a quick fix.” He looked very 
deflated and said, “Just fix it,” turned 
and walked out. (Incidentally, he had 
used acid core solder.) Needless to say, it 
was a disaster inside. One of the most 
memorable moments at customer service 
was when acustomer brought ina VTVM 
kit which had an intermittent condition. 
A look inside and I spotted a connection 
that was not soldered. A quick touch 
with solder and the unit worked like a 
charm. The customer told me it was his 
first kit. | complemented him on what a 
neat wiring job he had done and he 
walked out of the store very proudly on 
cloud nine. 

About this time everyone in the store 
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was surprised to hear the company had 
broken up an inside organization that 
had stolen thousands of dollars of 
merchandise during the past year. Some 
of those involved were very trusted and 
respected by their fellow workers, and 
after their dismissal, it took a few weeks 
to get over the shock. 

As amateur sales increased, more help 
was needed in the “ham shack” and I was 
the available ham. There were four other 
hams working on the floor at the time. 
Gordon Schuman (W9MIK) the Ham 
Shack Manager Joe Gizzi (W9HLA) and 
myself, K9ASV, worked full time in the 
ham shack store. Irael Treger (W9IVJ) 
preferred to work in the “Hi Fi Studio,” . 
as did John Flynn (W9QQG). I still have 
all their Allied Radio QSL cards. Gordon 
was a good man to work for and was an. 
Allied long term employee. Joe Gizzi was 
an easy going fun guy to work with and 
we made a good team in the ham shack. 
John Flynn was a handsome young 
engineering student that worked part 
time. He did a lot of work in MARS 
handling traffic from Thule Air Force 
base in Greenland. John also had a 
commercial license and was a first crack 
CW operator. Every spring he signed on 
as chief radio officer for a great lakes 
cruise ship that made several trips from 
Chicago and Milwaukee to Holland, 
Michigan for the tulip festival. He said 
the pay wasn’t much, but for a young 
bachelor the food was to die for. 

The ham shack, of course, had all the 
Guirent Abigw name /recefyers, and 
transmitters on display; Collins, 
National, Hammarlund, Hallicrafters, E. 
F. Johnson, Barker Williamson, Millen, 
and also a range of parts by Millen and 
National for home built projects. It was 
a time of transition, and in competition 
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with the Heath Company, many 
manufacturers began to offer their 
products in kit form. Occasionally, you 
would hear of something about a new 
transmission mode called “single- 
sideband”! This was a time when new 
equipment was being released 
continually. Especially Johnson, the 
Viking Ranger took the ham community 
by storm. It seemed like we sold one 
almost every day. I yearned for one but 
never could afford it. The climax was one 
day when they wheeled in the Johnson 
Desk Kilowatt transmitter. With a Viking 
Ranger on the desk it made a very 
impressive display. Hams would come in 
and drool over it.. .as did all of us! One 
day a grumpy heavy set older man came 
in followed by this young chick all decked 
in furs and glitz appearing bored to death. 
We discovered her to be his wife. He had 
been in before always going directly to 
Gordon, whether he was busy with 
another customer or not. He never did 
acknowledged Joe or I or that we were 
even there. He had a few words with 
Gordon, signed a paper and left. Gordon 
told me he just sold the Desk Kilowatt to 
the owner of the Weller Company and 
within hours a crew came and removed 
the Desk Kilowatt from display. I’m sure 
every reader is familiar with Weller 
soldering equipment. 

We had a customer who came in 
regularly that always had the latest in 
ham equipment and had a continuous 
open account with Allied. His appearance 
would lead you to believe that he could 
not afford it. The two winters I worked at 
Allied were bitter Chicago winters indeed. 
He always had two little girls with him 
and they always looked undernourished. 
On the coldest days they would have on 
only little sweaters or light jackets. Their 
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legs were bare with open toed shoes and 
they seemed to be always shivering. The 
only good news was that while he was in 
the store shooting the bull with someone, 
they were getting warm. There is a moral 
to the story here for the ham community. 
No matter how great your love for 
amateur radio - family first. 

One day a gentleman came in and it 
was obvious that he and Gordon knew 
each other. They talked a while and he 
left, leaving a Viking Ranger kit to be 
repaired. I saw Gordon shake his head as 
he looked inside and said to me, “Look at 
this!” The kit was a disaster inside. | 
asked Gordon who the fellow was and he 
said, “He’s chief engineer at Radio 
“ir Chicago. 


While in customer service I had many 


Strtion. 


opportunities to become familiar with 
those in the service department. The head 
service man, I remember only by first 
name as Tony and I became great friends. 
He called me one day and told me they 
had just received an SX-71 Hallicrafters 
trade in that was in like new condition. 
He said I could probably get it for $75 if 
I wanted it. I said I really wanted it and 
he kindly held it for me for three weeks so 
I could pay for it a little each week. I 
know he went thru it during that period 
and peaked it up on the ham bands. [also 
was able to purchase many small parts 
and accessories on sale and things that 
had been returned. I purchased a Sonar 
SRT-120 transmitter kit on closeout at 
Allied cost less 20%. Both served me well 
for years and I wish I had that SX-71 
now! One day Tony called and said, “Do 
you want to buy a television set for five 
dollars?” When I got up stairs (out of 
breath) he told me it didn’t work, but if 
I replaced two capacitors in the 
electrostatic focus circuit it would work 
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fine. The set was a Hallicrafters seven 
inch table model with wooden cabinet. | 
replaced the caps and it indeed worked 
fine. On Thursday nights Allied was open 
until 8:30pm, and being part time I always 
worked Thursdays. I would get home in 
time to watch “Victory at Sea” sitting on 
the floor with a glass of milk and a salami 
sandwich. I later sold it for fifteen dollars 
and upgraded to a “much larger” ten inch 
seb. 

There was a saying at Allied; 
lousy place to work, but a good place to 
get a good reference from” | did find later 
that a good reference from Allied was a 
great asset. I didn’t think the place was 
that bada place to work. At 20% discount 
for employees they were very generous. 
(Later they lowered it to 10% to be in 
line with Sears and J.C. Penney and it 
still proved to be a good deal.) It was a 
good learning experience and fun to be 
involved in the front line as new products 


(<4 
It was a 


were developed and then get to see and 
touch them hands on. I never got to own 
an HRO or Collins but it was fun to sell 
one and see the pride in the ham’s eyes as 
he walked out the door. 

Hard to believe it was over fifty years 
ago. Since that time I have built many 
kits for myself and others. Re-aligned 
and peaked up may receivers both for 
hams and short wave listeners. Built 
several transmitters both fixed and 
mobile. Made many friends in the 
amateur community and served in times 
of emergency. After over fifty years of 
phone operation I am back operating 
CW, albeit not quite as fast. I think of all 
the “boat anchors” I’ve owned and those . 
I wish I could of owned. Then I look at 
my little Elecraft K1 that runs several 
days on a gell cell, and I marvel at its 
capability! Time certainly does fly, and 
things certainly do change! 
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On The Bench 


Bandswitch Repair Hint for the SX-42 Receiver 


By Bob Sullivan, WOYVA 


ras@isquare.com 


Restoring the Hallicrafters 
SX-42 can be a challenge, 
especially with issues 
associated with the large 
multi-section bandswitch. 
The rear side of the first wafer 
(closest to the front panel; 
designated SW1-AA) 
switches HV between the 
upper two bands and the 
remaining bands. This 
switching causes arcing and 
eventual failure of the wafer, 
which is impossible to 
remove. If caught in time 
the wafer contacts are still 
usable. 

By addingasmall DC relay 
with a low voltage coil and 
having the wafer contacts 
switch LV the slightly 
damaged wafer can be used. 


Figure 1: The circles in this partial schematic show 
the wires to be removed, see text. 


Remove the two wires shown circled the relay is connected from rectified and 
on the schematic at the switch. These filtered 6.3 VAC (get it at one of the tube 
two wires will be connected to normally sockets) through the now unused wafer 


open contacts on the relay. The coil of | contacts to ground. The resulting DC 
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Figure 2: The photo shows the locations of the added relay and associated parts as 


discussed. 


powers a 12 VDC relay that operates 
satisfactorily with this arrangement. Use 
a 470nf/25volt electrolytic and a 1N4007 
diode. 

Clean the switch wafer with Q-tips 
and alcohol to remove the carbon left by 


the previous arcing. 
The 12 VDC relay is epoxied to the 
chassis as shown in the figure 2 photo. 


Also shown are the filter cap and diode. 
73, Bob, WOYVA 
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Using Vintage 300 Ohm Antenna Clips 


By Ron Pollack, K2RP 
659 Shanas Lane 
Encinitas, CA 92024 
K2RP@ARRL.NET 


Many of us often use a variety of vintage 
receivers. Commonly, these lack the coax 
antenna connectors and RCA jacks or 
other quick ways of getting these receivers 
connected to the shack antenna and audio 
systems. Instead, terminal strips are used 
for antenna and/or audio functions. 

I use many of my vintage units 
regularly, and in events like the Classic 
Exchange and other activities, find myself 
having to reach behind large and heavy 
receivers to attach speakers and antennas 
to terminal strips with a screwdriver. 

Recently, I came across some “antenna 
clips,” usediinithe “old “days, by TV 


service personnel to attach a 300 ohm 


antenna line to a TV set quickly. The 
photos show two adapters that I wired up 
in just a few minutes. A female RCA 
connector and female coax connector | 
(SO-239 type) were connected to antenna 
clips. I used shielded wire to easily 
determine polarity. The clips are attached 
to the receiver's audio and antenna 
terminal strips, respectively. Just loosen 
the screws on the terminal strips, and the 
clips will attach firmly. No tools are 
required to change receivers! They re also 
handy while working on receivers and 
changing inputs during alignment, such 
as using a signal generator or antenna. 

If your junk box doesn’t have those 
clips, or you can’t scrounge one from a 
fellow ham, several sellers offer them 
inexpensively on eBay. Just search for 
“antenna clips.” 


The re-purposed antenna clips are used at the antenna input terminals of a receiver. 


18 Electric Radio #382 


April 2021 


On page 34 of Ron Boltz’s article on the AN/UGC-74 RTTY terminal there is a 


mistake on the type of data connector. The correct part number is underlined in the 


paragraph below: 
“...If you need to make cables, the power connector is a PTOGA-14-12S and the data 


connector is PTO6A-16-26P. These are available from all the common on-line 
electronic suppliers.” 


Hamfest Calendar 


Brad Hollander (N7RCA) wants to remind everyone about his N7RCA Swapmeet 
that was outlined in the March issue #381. It is still scheduled for June 5th this year. 
Please seen the original announcement or go to his web site: https://n7rca.com to get 
all the latest info. | 
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Putting the “On” Back in your AC Switch 


By Roy Nollkamper, K7JAQ 
nollkamper47@hotmail.com 


Many of you have probably tried to 
turn on your favorite boat anchor rig and 
heard a “thunk” instead of the familiar 
“click” when you twisted the knob. Your 
first reaction is usually to turn it on-off- 
on-off, etc., until you either got lucky 
and it clicked on, or it totally gave up 


with a Re of smoke. Of course, even if 
you got lucky, that luck 


wouldn’t last forever, 


and the 


inevitably went into 


switch 


the permanent 
“thunk” mode and no 
AC power. 

Thisi1s- precisely 
what happened to my 
Drake TR-4CW RIT. 
As you Drake owners 
know, the control is a 
dual concentric with 
the switch on the end. 
New 


impossible to find. 


controls are 
it worked fine. 
Used ones on ePay or 
other sites run $90 or | 
more, and eventually, 
since they are near the 
end of their lifetime, 
they too will fail. What 
to do? 

Many years ago, 
back in the vacuum 
tube days when I was 


Right: This is the 


shiny new donor 


control. 


E , f 
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Here you can see the old, burned switch on the left and the 
new switch on the right. Although there was some difference, 


working for a radio/TV repair shop, 
CentraLab company had a replacement 
kit that consisted of all sorts of controls _ 
and switches. You could assemble the 
parts you needed duplicating the control 


you were replacing. A check on the 
Internet netted no results for some left- 
over kits from way back when. No surprise 
there, but it was a start. What to do next? 

Well, of course, the place to go is 
Amazon. After several different searches, 


= = SSS 
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I discovered a control 
where, externally, the 
switch seemed identi- 
cal to the defective 
Drake unit, complete 
with similar numbers. 
Of course, I didn’t 
care what the potenti- 
ometer value was since 
I was only interested 
in the switch section. 
Well, even if it didn’t 
work, I would only be 
out 12 bucks....for 
four controls! Plus, 
they were made in the 
USA. 

While waiting for 
delivery, I removed 
the control from the 
Drake which is not an 
easy process. If you 
have a smart phone, 
be sure to take photos 
of the control for fu- 
ture reference, or 
make a detailed draw- 
ing. Take particular 
care on the small coax 
connections as they 
are very susceptible to 
heat. 

When it arrives 
disassemble the donor 
control first to “get the 
feel” of what you will 
be doing with the 
original control, and 
see if it’s compatible. 

Remove the four 
tabs on the shaft end 
and work your way 
down to the switch. 
Beusiv © tyies Garelul 


Start here by folding the tabs back, being careful not to bend 
them too sharply. 


Here’s the finished project in my Drake TR-4CW Note 
solder points holding the shell of the new switch to the old 
control pot. 
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bending the tabs on each 
section of your control as you 
will need to reuse them for 


R(n) 

reassembly. cao 
Remove the switch section oo 
and see how it compares to a. 
your old switch that emitted fe 

all the smoke and odor of 
47 

ozone. You can see by the 
: 39 

photo that, in my case, the 

: 3.6 

old and the new switches are : 
quite similar. 27 
The attachment tabs 22 
configuration must also be ca 


essentially the same to be 
usable on your old control. 
Now, just a word about 
these tabs: when I tried to 
reassemble the switch and 
bend the tabs back into place, 
they all broke. This was on 
the switch part only. But, 


10 


don’t despair, get your new 


|e 


_— ee ele CL 


E{ VOLTS) 
500 


0.01 


switch in the correct position, 
and solder it to the pot; the aluminum 
shell accepts solder quite readily. 

Finally, here’s one more insider hint 
that will save you a lot of time. Make sure 
that the new switch and the on-off stub 
on the control are in the “on” position 
before trying to put them together. It’s 
almost impossible to get both pieces 
correctly aligned if they are in the “off” 
position. 

Here’s hoping that this fix may help 
some of you get the AC flowing in your 
boat anchor rig, and good luck. 


[Editors Note: Years.ago, 
someone sent me a copy of a QST’ 
nomograph about how to prevent 
arcs in a power switch contact from 
damaging the contact pieces. | 
don’t have any further info on what 
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issue it appeared in. This is called 
an “R/C suubber” and I’ve installed 
a version of it in’ aligapeaw 
equipment with good results. 
The way to use it would be to 
select your line voltage first. It this 
example, it is 100 volts. The select 
a convenient capacitance value 
from your junk box for Cl, (.02 pf 
in the example) and draw an 
intersecting line to find the 
corresponding resistance value.] 
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Mixology, Part 3 


By Grayson Evans, KJ7UM 
Tequesta, FL 


wa4gvm@egmail.com 


Thermatron Mixers 

One disadvantage to diode mixers is 
they operate with a signal loss. To 
minimize loss, most multiplying mixers 
use active devices such as transistors, 
FET’s and thermatrons. Almost any 
thermatron can be used as a mixer if it’s 
operated over a non-linear region of its 
transfer curve. If you look at schematics 
for most popular tube receivers and 
transmitters you will find triodes, dual 
triodes, even pentodes used for mixing. 
There are certain types of thermatrons 
that were designed to be mixers and 
optimize for the job. Probably the oldest 
is the pentagrid converter tubes used as 
the first mixer/converters up through the 
early 1960s, such as the 6BA7 and 6BEO. 
These multi-grid hummers were designed 
to be used as electron-coupled oscillators, 
mixers, and amplifiers, all in one 
envelope. They had so many grids, 
however, that they were pretty noisy, 


Part 2 Correction: 


106 mHz 


IN4148 
spectrum 
analyzer 


[Editor’s Note: I apologize for the error 
in part 2 from ER 380. The correct 
figure 11 for page 47 is above. 
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plus they were easily overloaded. Better, 
and less noisy designs, such as a triode 
with the LO voltage cathode-injected, 
took over. In the early 1960s, the beam- 
deflection mixer tubes became popular. 
Recently I came across an article written 
by someone at Collins a few decades ago 
describing the use of a “dual-control” 
tube as a mixer, in particular, the 6ASO. 
A dual-control tube is a miniature 
pentode but the suppressor grid is 
designed to be used as an independent 
control electrode for circuits such as gated 
amplifiers, mixers, and gain controlled 
amplifiers. There are several “dual- 
control” pentodes including the 6AS6, 
6DT6, 6HZ6, 6GGY6, and 6GX6. They 
have the same pin-outs and are listed as 
FM detectors in television sets although 
they do vary a lot in characteristics. 
The 6AS6 dual-control pentode was 
used in several Collins Radio SSB com- 
mercial transmitters and receivers (not in 


any amateur equipment that I know of). 


Figure 13: The 6AS6 Dual-Control 


Pentode 
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I have used this 
thermatron in gain 
control circuits (see 
Hollow-State Design, 
chapter 12), but always 
wanted to try it as a 
mixer. One look at the 
suppressor grid voltage 
vs. the transconduc- 
tance curves, figure 14, 
from the datasheet and 
you know this is a great 
multiplying mixer. An 
OSC (oscillator) sig- 
nal of even 5 volts P-P 
will vary the transcon- 
ductance of the con- 
trol grid (where the RF 
signal is applied) in- 
put from 1000 to 5000 
umhos. 

The circuit used to 
demonstrate the mixer 
function is shown in 


figure 15. The same 
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Figure 14: Suppressor grid transconductance curves for the 
6AS6 showing the dramatic change in transconductance as 
the voltage on the suppressor grid is varied. 
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Figure 15, Test Mixer Circuit for the GAS6: The circuit allowed me to vary the 


suppressor grid bias point (see figure 14) for the best looking output. 
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Figure 16, Spectrum Display for the 6ASG Mixer Circuit: Note the absence of 3rd 


ATTN 2008 
VF S3KHZ 
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eer = 


order harmonics and mixing products. I’m sure there are some down in the display 


noise. 


two signal sources were connected, the 
10 MH signal acting as the LO. Looking 
at the curves, the greatest non-linearity 
occurs with suppressor grid voltages below 
+5V or so. I wanted to experiment with 
biasing the suppressor grid to center the 
suppressor signal for different parts of 
the curve. That is why the bias circuit on 
that grid in the schematic is seen. 

The output is shown on the spectrum 
analyzer, figure 16. Again, the two input 
frequencies, f1 and f2, can be seen as well 
as their 2nd harmonics and the two 
mixing results, fl+f2 and fl-f2. Due to 
the “gentle” transfer curves, the tube 
produces little or no third order products. 
By adjusting the suppressor grid bias 
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point to about -2.7 volts, all 3rd order 
products were eliminated. (They are still 
there but just way down below the noise 
level on the spectrum analyzer.) 

It is easy to forget that modulators are 
actually mixers. AM modulation is just 
the mixing of a carrier frequency with 
another signal at audio frequencies. In 
the test circuit, if the LO signal was 
changed to an audio frequency — in this 
case 10 kHz so you can see it easier — the 
result is the display in figure 17, the 
classic carrier and upper/lower sideband 
of AM modulation. Remove the carrier 
and one sideband and you've got SSB. 

For mixing to occur, it turns out it is 


not too important where the signals are 
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Figure 17, Spectrum Display for the GAS 


applied to a thermatron performing the 
mixing. Oscillator and signal voltage can 
be applied to the same grid, in series with 
the signal voltage, coupled to the signal 
input circuit inductively, capacitively or 


a 


B+ 


Figure 18 Typical Triode Mixer 
Connections: Feeding the oscillator 
(OSC) signal to the cathode will provide 
isolation of that signal back into the 
signal path. 
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6 Mixer Being Used as a Modulator: The 
14 MHz carrier was modulated with a 10 kHz audio signal on the suppressor grid. 
USB is 14.010 and LSB is at 13.990 MHz. 


conductively, or it may be coupled into 
the cathode circuit as shown in the triode 
mixer circuit shown below in figure 18. 

Cathode injection has the advantage 
that oscillator-frequency voltage between 
the signal input circuit and ground is 
minimized, thus reducing radiation when 
the mixing stage is also the first or early 
stage of the receiver. The tuned circuit 
on the output is tuned for the desired 
sum-or-difference frequency. One other 
thing; it is important that regardless of 
the mixer used, unwanted outputs, 
especially the LO signal, must be filtered 
out right after the mixer. If there is an 
amplification stage immediately following 
the mixer, that stage could wind up 
operating as another mixer — not good. 

Switching Mixers 

So far multiplication mixers have been 
described, but there is another type called 
“switching mixers” that are a special case 
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of a multiplication mixer. Instead of 
mixing two sinusoidal signals, one of the 
signals, usually the oscillator (OSC) 
signal, is a square wave, or a sinusoidal 
wave that’s been “flat-topped.” 

Mathematically, the switching mixer 
is not much different from a multiplying 
mixer. Instead of a OSC sine wave term, 
it uses the signum function’. The trig 
function becomes: 
Asin(2rtfat) * f(Bsin(2rfpt)) 
where f(x) = 1 if x>0, 0 if x=0, and -1 if x<0 
(the signum function). 

The OSC switching waveform value 
. becomes» either +1) on -1,.so, the 
multiplication is done with 1 (output 
equals input) and -1 (output is inverted 
input). Using my Excel mixer math 
spreadsheet and using the same input 


signals (100 kHz and 150 kHz), but 


substituting a square wave (the signum 
function) for the B input, the result looks 
like figure 19. 

The diagrams are the same scale as 
used in the multiplying mixer example. 
In both graphs, the 150 kHz signal is 
now a square-wave with values of +1 and 
-1 volts. The 100 kHz signal is the same 
sine wave. The 100 kHz signal has been 
inverted at a 150 kHz rate (I left a dotted 
line outline in to show what it looked like 
before inversion). 

Two graphs were used to show the two 
output results; the top graph shows the 
resulting 50 kHz signal (f1-f2). It 
represents an average of the chopped . 
waveform values. The second graph is 
the same, but with the resulting 250 kHz 
(f1+f2) signal, again as a dotted line. 
This is harder to see, but it is produced, 
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Figure 19: Excel mixer output signals assuming a switching mixer 150 kHz square 


wave input signal. 
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Figure 20: A Typical Single-Balanced 
Diode Mixer 

trust me. Due to the chopped up nature 
of the resulting waveform, the output 
will have a lot of 2nd, 3rd, and nth order 
products. 


Switching mode mixers are super 


OSCILLATOR 


Figure 21: The oscillator waveform 
causes D2 to conduct when it goes 
positive and D1 to conduct when it goes 
negative. When D1 is conducting it 
inverts the RF signal. 


common, most of the mixers in 
communications equipment operate this 
way, implemented with diodes and 
transformers. Figure 20 is a simple single- 
balanced diode switching mixer. The 
oscillator waveform is made large enough 
in amplitude to cause the diodes (usually 
hot carrier with low turn-on voltages) to 
be biased either completely on or 
completely off. The diodes see a square- 
wave, figure 21. 

The two diagrams in figure 22 can be 
followed to show how it works. When 
the oscillator waveform is positive with 
respect to ground (drawing on the left), it 
forward biases diode D2 (and reverse 
biases D1). D2 becomes a low resistance 
and D1 becomes a very high resistance. 
The top half of the transformer secondary 
is disconnected. As long as the peak 
oscillator waveform voltage is greater than 
the peak-to-peak voltage of the RF signal 
on the RF transformer secondary, the RF 
will see the diode as just a low resistance. 

When the RF signal voltage causes 
current to flow up the secondary, it flows 
out of IF ground through D2 and into 
the OSC load. The diode acts as a switch 
that is controlled by the OSC. The switch 


_ if 


Osc 


Oscillator signal positive 


D1 
pW os 
F 
osc “ 
Oscillator signal negative 


Figure 22: Showing signal flow through the mixer for oscillator signal phase. 
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is ON for half of the OSC cycle, and off 
for the rest. When ON, virtually all the 
RF power available can be delivered to a 
load at the IF port. 

When the oscillator waveform goes 
negative (diagram on right), it forward 
biases D1 and reverse biases D2. The 
same RF signal current in the secondary 
now. flows out the OSC load, back 
through the transformer into the IF port 
ground. The OSC signal is reversing the 
thes: FY! loads “or 
“multiplying” it by +1 or -1. 


current flow in 


Diode mixers have large dynamic range, 
very good broadband frequency 
performance, but they operate at a signal 
loss and requires a large oscillator signal 
to keep the diodes switching. The circuit 
is “balanced” because, with the OSC 


T1 
OSC 


Figure 23: Typical double-balanced 
mixer circuit. The RF and OSC inputs 
can be swapped. 


signal applied to the RF port’s secondary 
center tap, there is good isolation of the 
oscillator signal out the RF port and vice- 
versa. 

The DBM 

The “double-balanced” switching 
mixer, or DBM, (or “diode-ring mixer”) 
is more popular since it’s balanced on 
both the RF and OSC inputs and thus 
greatly reduces both of those signals on 
the output (and their even harmonics), 
leaving mostly odd harmonics and mixing 
products. A typical example of a DBM is 
shown in figure 23. The RF and OSC 
ports can be reversed. Often what is 
labeled the IF port in the figure is 
connected through another transformer. 

The DBM comes in numerous versions 
for different frequency ranges, input/ 
output impedances, power levels, and so 
on and is used in a majority of RF 
transceivers in one form or another up 
through gigahertz frequencies. 

The operation of the mixer is fairly 
simple and the two diagrams In figure 24 
will help demonstrate its operation. 

The diagram on the left shows the 
situation when the OSC input causes the 
voltage polarity shown on the secondary 
of T1, with negative on top and positive 


Lia 
.| OSC 


RF 


Oscillator polarity causes D1 and D2 f 
to conduct 
IF 


osc 


RF 


Oscillator polarity causes D3 and D4 
to conduct 


Figure 24: Double-balanced mixer signal flow with different phases of the OSC 


input signal. 
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Figure 25: Double-balanced mixer signal output in the time domain showing 
graphically how the sum and difference frequencies are derived. 


on bottom, this will bias D1 and D2 on, 
and turn off D3 and D4. The path from 
D3 and D4 to the RF transformer T2 
secondary is disconnected as well. From 
an RF standpoint, this shorts out the 
secondary of the OSC transformer and 
because the center tap is connected to 
eround, the junction of D1 and D2 is 
also at ground. When an RF signal 
coupled through T2 causes current to 
flow “up” through the top half of the 
secondary, current flows out of the IF 
load through T2 to ground (D1, D2 
junction). 

When the OSC waveform switches and 
changes polarity on the OSC transformer 
secondary (diagram on the right), diodes 
D1 and D2 turn off and D3 and D4 are 
turned on and the path from the junction 
of D1 and D2 gets disconnected. D3 and 
D4 again short out the OSC secondary 
forming a ground at the junction. So the 
same RF signal going in the same 


E ic Radi 
30 lectric Radio #382 


direction, will cause current to flow in 
the bottom part of the secondary winding, 
to ground, that means the current is 
flowing into the IF port load, in the 
opposite direction, through the load 
resistor. 

A phase shift in the OSC causes a 


change in the polarity of current flow in 


Figure 26: A Typical Mini-Circuits Plug- 
In Mixer Module 
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the IF port, inversion of phase of the 
signal appearing at the IF port. or 
multiplying by +1 and -1 — Viola! 

Figure 25, from the RSGB Radio 
Communications Handbook, fifth edition, 
is a nice illustration of the DBM output. 
The top line shows the input OSC signal 
and the RF signal, The shaded part 
denoting opposite current flow in the RF 
transformer secondary. The second line 
is the DBM IF port output, the third line 
is going to try to convince you that the 
second line actually contains fl + f2 and 
fl - £2. Our man Jean-Baptiste Joseph 
Fourier (SK, not a ham), would have a lot 
to say about this, I’m sure. 

DBMs are available “off the shelf” for 
almost any frequency range, ready to 
drop in circuit, but they do have some 
disadvantages, see figure 26. The output 
needs to be carefully terminated to absorb 
all the unwanted signals and mixing 
products. The reason is that since all the 
ports are bi-directional, any signal 
reflected back into the mixer will just 
cause more mixing products. That is why 
you always see diplex filters on the output. 
The filter passes the desired products, 
but terminates the unwanted frequencies 
into a 50 ohm load (or whatever the 
DBM is designed for). None of this is an 
issue with good old thermatron mixers. 

Just Has To Be Understood 

If you made it through all parts of this 
article, you deserve congratulations! It 
was not casual reading. I hope you now 
have a better understanding of how these 
circuit elements work and can put this 
knowledge to work. This was definitely 
one of the more difficult articles I’ve ever 
written, but I really wanted to understand 
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this subject a lot better. 

Mixers are not just used for frequency 
conversion. Anytime signals have to be 
changed, modulated, demodulated, there 
is a mixer circuit involved. As Bill Meara 
said earlier, “Understanding AM or SSB 
modulation means understanding how 
frequency mixing works, it just has to be 
understood.” 


Notes: 

6. Edited by F. Langford-Smith, 
Radiotron Designers Handbook, Forth 
Edition, 1953, Amalgamated Wireless 
Valve Company 

7. 1 always wanted to use this function — 
someplace. 

8. Ward Silver, Experiment #66 - Mixer 
Basics, Hands-on Radio, QST, July 2008 
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The National NC-60 Special 


By Carl Luetzelschwab, KOLA 
Fort Wayne, IN 
carlluetzelschwab@gmail.com 


I began my radio career as many others 
did of my era — by starting in SWLing 
(short wave listening) in the late 1950s 
after Mom and Dad bought mea National 
NC-60 Special because of my budding 
interest in radio (that was likely started 
by The Shortwave Mystery in the Hardy 
Boys series and SOS at Midnight by 
Walker A. Tompkins). I listened to the 
world, and I was even registered as an 
SWL (WPEIBQH) with Popular 
Electronics. For a history of National, 
visit https://www.gsl.net/jms/bio_rem/ 
bhnc.html. 

It didn’t take long to find the ham 
bands on the NC-60 Special. Thanks to 
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my seventh and eighth grade social studies 
teacher Mr. Walters (WIMNO, SK), 
and using the questions and answers for 
the Novice Exam on pages 83, 84 and 85 
of the September 1960 issue of Electronics 
Illustrated, | studied for and took my 
Novice test from Mr. Walters toward the 
end of 8" grade. I received my Novice 
license WN9IAVT in October 1961. 

About 20 years ago I wanted to resurrect 
my Novice station — the NC-60 Special 
and a DX-35 (a loan from Mr. Walters). 
They were easy to find and soon I had 
both. The DX-35 has been reviewed 
previously in Electric Radio, but as far as 
I’m aware the NC-60 Special has not 
been reviewed in this magazine. 

The NC-60 Special was a general 
coverage receiver and it sold for $59.95 
in the late 1950s. I believe it first appeared 
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The National NC-60 Special receiver was produced from 1959 to 1962, selling 
originally for about $60.00. There were two variants, the “A” and “B” versions, see 
the text. The NC-60 Special was produced in both blue and gray cabinets but had 
no other known accessories. Raymond Moore’s Communications Receivers books 
claim that it was a restyled and redesigned single-conversion SW-54. 
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in Popular Electronics in the October 1958 
issue. The NC-60 Special covered 550 
kHz to 31.0 MHz in four bands. 

It has a bandspread tuning knob, a 
BFO (using a slide switch) for CW 
reception, a band switch, a headphone 
jack, an Off-On-Volume knob, a 
standby-receive slide switch and the Main 
tuning knob. SSB was just becoming 
popular in 1961, and receiving SSB on 
the NC-60 Special was rather touchy 
using the BFO and the bandspread knob, 
but it could be done. 

There was an improved version of the 
NC-60 Special introduced subsequent to 
the original model. The B model added 
another big electrolytic capacitor in the 
power supply to (I assume) help reduce 


hum. I don’t remember which model I 
had as a Novice, but what I bought and 
resurrected was the B-model. I’m sure 
there are readers out there who are more 
knowledgeable on the manufacturing 
dates of the two versions of the NC-60 
Special, and I'll leave those details to 
them. 

Refurbishing the NC-60 Special was 
typical of other refurbishments | have 
done. I removed the five tubes and cleaned 
the sockets. For this project I bought all 
new tubes. I replaced all the electrolytic 
capacitors and all the paper capacitors. 
Any resistor that had any sign of 
overheating was replaced. I cleaned the 
band switch, the two slide switches, and 
the volume control. Finally, I inspected 
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National advertised the NC-60 Special in the October 1958 issue of Popular 


Electronics. 
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all the solder joints and 
reflowed those that didn’t 
look shiny. 

Once these preliminaries 
were done, the NC-60 Special 
was turned on and brought 
up to the proper voltage with 
my General Radio Company 
Variac (Type W5MT). A 
realignment of the three 
inductors for gain (one for 
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band 3 and two for band 4), 
four capacitors for gain on 
each band, four capacitors for frequency 
on each band and two IF transformers 
resulted in signals being heard on the 
bands. The higher end of band 4 was 
somewhat deaf since the NC-60 Special 
doesn’t have an RF stage. This is also why 
most of my Novice operating was on 40 
and 80 meters. I did work some stations 
on 15M using my 40M dipole, but those 
QSOs were somewhat few and far 
between. 

Note the white strip of paper taped to 
the front panel under the bandspread 
logging scale. For 40-meter operation in 
my Novice days, I always tuned the Main 
knob to CHU on 7335 kHz (it’s now on 
7850 kHz) and then used local General 
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The NC-60 Special’s Top-Chassis View 


This 1:1 isolation transformer is used to reduce hum. 


hams to send signals to me so I could 
calibrate the entire 40-meter band on the 
paper. That also made 40-meter operation 
easier during my early General days 
(before I upgraded to a Drake 2-B). 

I don’t remember any hum problems 
back in my Novice days with my 40m 
dipole feeding the NC-60 Special. But 
here at this QTH with many antennas 
and other electronic equipment, there is 
significant hum when my 40-meter 
inverted-vee is connected to the NC-60 
Special. The easiest solution was to use a 
1:1 isolation transformer at the NC-60 
Special’s antenna terminals. This 
completely cured the hum problem. The 
transformer is a 3-turn primary and a 3- 


April 2021 


The chassis underneath allows easy access to components. 


turn secondary ona #33 ferrite binocular 
core. (Ferrite material #33 has an initial 
permeability of 600.) 

I probably should convert the original 
two-prong AC plug toa three-prong plug. 
There is room in the NC-G60 Special 
under-chassis to do this, and I need to do 
something with the lamp for nighttime 


Below: The paper label on the bottom 
of the cabinet. 


is 
NATIONAL RADIO CoO., INC. 
MELROSE, MASS. 


<< 


MODEL NC 60 B 


SONG Naa.) 


50C5 12AV6 12BA6 12BE6 


“This apparatus uses inventions of U. S. 
patents licensed by Radio Corp. of 
America. Patent numbers supplied upon 
‘request. 
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illumination. It only lights up the right 
side of the frequency scale (but not very 
well). There is a piece of cardboard that 
goes over the bulb to direct the light to 
the frequency scale, but apparently Ive 
haven’t installed it correctly. Or maybe 
there’s something else wrong. 

In summary, I enjoyed spending the 
time to resurrect an NC-60 Special. 
Although I’ve used the NC-60 Special 
with the DX-35 for QSOs during the 
ARRL’s Straight Key Night and other 
classic radio activities, what I enjoy the 
most is having it on and tuned to the 40- 
meter CW band while I’m doing other 
work in the shack. With its wide 
bandwidth, I can hear many QSOs going 
on and CQs from many stations! 

For an image of my Novice QSL, visit 
the “My Novice Days” link at https:// 
k9la.us/. Note that at the time of the 
QSO on the QSL card (4 months after 
receiving my Novice license), I had 
already upgraded to the full Novice input 
power limit of 75 Watts with an EICO- 
720 transmitter. 
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Easy as PIE: Pi Network Selection and Easy 
Adjustment for Class C Tube Power Amplifiers 


By Alan Victor, W4AMV 
Raleigh, NC 


avictor73@hotmail.com 


Introduction 

Home construction of tube amplifiers 
for performance and efficiency is a 
rewarding amateur radio project. The 
handbooks and radio publications are 
fluent in designs you can copy and 
reproduce. However, if your tube 
selection is limited and your spare parts 
of various inductors and capacitors are 
somewhat scarce, there is an alternative 
approach to meeting your specific 


objectives. This project started as a 
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gure 1: Pi Network for a 200 Watt Tube Amplifier 


complement to several low power boat 
anchor transmitters recently restored. The 
desire is to give their chirpy voice a bit of 
authority and what better way then 
applying some old bottles of their time. 

This article outlines a straightforward 
method of finding the appropriate 
inductors and capacitors to complement 
the tube(s) you have on hand. The 
approach deals with the Class C tube 
amplifier as it provides excellent output 
power and efficiency. A simple back of 
the envelope design approach is presented 
to find the tube plate load resistance. 
This leads to an outline for an easy method 
of obtaining and adjusting the Pi circuit 
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so accurate results will be achieved 
without the fiddling and guess work. 

The Pi system is a major ingredient in 
obtaining high power and efficiency in 
tube amplifiers. This configuration of 
capacitors and inductors will provide the 
tube plate with the proper load resistance 
and permit maximum transfer of power 
developed at the tube and subsequently 
delivered to the antenna. Shown in this 
photo, the Pi network takes up a major 
portion of the tube amplifier physical 
layout! 

Table 1, which follows some basic 
calculations, compares several popular 
tubes from low power to mid power ranges 
like the 6146 and the 813. Assumptions 
for the losses in the Pi circuit may be 
applied and usually amount toa reduction 
of calculated power that is less than 10% 
of the power developed at the tube plate. 

Finding the Tube Plate Resistance 

Prior to finding the Pi system values, 
we need the required plate load resistance. 
The tube computer is an invaluable 
mechanical aid for interpreting tube 
characteristic curves’. Excellent papers 
authored by Terman and Roake?, provide 
accurate equations which analyze the tube 
curves and provide a computed value of 
the required control grid bias, peak grid 
drive power, harmonic content, output 
power and impedances. These approaches 
to finding the operating conditions of 
the tube are provided in spreadsheets or 
graphical computer aided solutions.° 
However, for back of the envelope 
estimates for design of the Pi network, 
simplifications are possible. 

The tube plate dissipation is available 
as well as maximum or typical plate 
voltage that is permitted are all published. 
An assumption of class C efficiency 1s 
reasonable in the range of 50-70%. 


Conservative estimates might be as low 
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as 40% and this range of values permit 
you to access the range of Pi network 
component values. 

A fundamental relation between tube 


efficiency, Eff, plate dissipation, Pz;.. 


and DC input power, Pin pe: from the 
HV power supply permits an assessment 
of the range of output power. 

The tube efficiency, is defined as 

i 
E _ out_RF 
iB Pin_DC 

where the tube power developed, is 
directly driven by the DC input power 
and the plate dissipation by: 


Pout RF = Pin pc — Paiss 
Using the relation for two useful 
relations result for the possible output 
power developed by the tube and the 
required DC input power from the HV 


supply; 


Pp Vy Paiss 
out_RF ~ a 


=zz—-1 
Eff 
and 
P. “ Paiss 
ee atte 


A few examples illustrate the findings. 
Example 1: A 812A tube design is 
highlighted in Terman* and has a 
maximum plate dissipation of 45 W. 
Assume the possible tube efficiency is 
75% (0.75). Then the required DC input 

power is given by: 

p 45 W 

Geer (Atex OFS) 


Hence, the output power is: 


= 180W 


P Out RE..- in in_DC so Piss 
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To access the required peak plate 


current, 1 , assume the entire plate supply 


voltage is available to swing across the 
plate resistive load. The rated maximum 
peak plate voltage, for the 812A is 1000 
V. An estimate of the peak plate current 
for class C operation is obtained from: 


7A Rew win es aha 
Cy raisin OODy 


and is found to be 270 mA. A 
reasonable estimate for the tube load 


[, = 


resistance, is peak supply voltage divided 
by peak plate current: 


R, = ea 
lp 

The result is 3.7 k ohm, which is quite 
close to Terman’s value of 3.1 k. Although 
this is a triode, the same approach is 
reasonable for a tetrode or a beam power 
tube, like the ubiquitous 807 or the Eimac 
4-65A. 

Example 2: The 4-65A has a maximum 
plate dissipation of 65 W. At a plate 
efficiency of 70 %, the DC input power 
is 217 W with an output power of 152 
W. The peak plate current would be 243 
mA and at a plate supply of 1250 V, the 
required load resistance is 5.1 k ohm. 
Terman’s result is 4.7 k, again reasonably 
close to calculation. 

Table 1 lists some typical tubes and the 
assumptions used. The range in tube 
load resistance is noted and fluctuates 


dependent on the tube Eff and ep values. 


watt [BAF [eves TR Paes Wat 


The value could be reduced by 10% 
(0.9x ep) to reflect the knee of a tube 
characteristic. 

However, the change in plate load 
resistance is not significant. This behavior 
is due to the change in tube plate pulse 
current conduction angle and is a major 
factor in setting tube efficiency. 

Now consider the required Pi circuit 
and the resistance transfer from the 
antenna to the tube plate. 

Diving Into the Pi 

Although the load resistance is 
sufficient to provide the proper tube peak 
plate current and voltage swing, a means 
of transferring this power to a different 
resistance is required. The Pi circuit 
provides the required transfer of resistance 
from the antenna to the calculated tube 
load resistance just discussed. The plate 
current flow or conduction time ina class 
C amplifier controls the efficiency and is 
a very small portion of the grid input 
excitation voltage. This plate current 
conduction angle, about 140 degrees of 
the full grid input voltage cycle, must be 
properly shaped to provide high efficiency 
and maximum power to the antenna load. 
In addition, must be 
suppressed. Choosing an appropriate 
energy storage in the tube plate circuit as 
compared to that portion which is lost in 
resistive elements is dictated by the Pi 
circuit loaded Q, QL. The loaded Q 
value is set by the ratio of the tube load 
resistance previously calculated and the 
first shunting capacitor of the Pi network, 


harmonics 


Table I: Some Typical Tube Values 
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C tune; figure 2. The appropriate loaded 
Q selection will assure that the pulses of 
plate current which result in class C 
operation are properly smoothed to meet 
harmonic suppression as well tube 
efficiency. Typical assigned values are 
between 10-to-12 for medium power 
tubes. Smaller values of QL are possible 
as this minimizes losses. It is important 
to note, this QL value is referred to as the 
singly loaded Q value. The tube plate is 
not providing this resistance nor are we 
applying a physical Rat the plate terminal. 
Instead we are transferring from the 
antenna port, usually 50 ohm, to a 


Figure 2: A Typical Pi Network 


resistance value previously calculated as 
R_plate, as shown in figure 2. 
Although it is not apparent, the Pi 
network at a single frequency is a single 
tuned resonant circuit. However, at the 
same time it provides the ability to transfer 
a value of resistance from one value to 
another. An appreciation of this process 
is useful as it entails the application of a 
fundamental property of circuit equality. 
Atasingle frequency, a series RLC circuit 
is equivalent to a parallel RLC circuit. 
This permits converting series circuits to 
parallel form and vice-versa while 
maintaining the same circuit Q. As an 
example, let’s investigate a case where 
transfer of an antenna resistance of 50 
ohm is required to the tube plate where 
1k ohm, R in of figure 3 and the QL value 
is 12. The reactance element values are 


obtained from the handbooks’, 
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XC_tune= 83 ohm, XL_tune= 100 ohm 
and XC_Load= 20 ohm. The circuit 1s 


Rin=ikohm 


Figure 3: Pi Circuit that transfers 50 
ohm to 1k-ohms with a QL of 12. 
shown in figure 3, followed by its 
dissection into several parts in figure 4. 

A key relation that permits moving 
from a series circuit to a parallel circuit is 
based on the ability to write the 
impedance of a circuit in its series form 
Zs, and equate that identical circuit to its 
parallel form as an admittance, or simply 
Yp = 1/Zs. The following simple relations 
permit the construction of many different 
resistive or complex impedance transfer 
circuits such as ELL, PI, PI-ELL and T to 
name a few. 

2 


XC 
Ry = Rs (=) +1} andQ, =Q; 


Where the parallel Q, and the series 
Q, are equal and their values provided by 
the following relations: 


R X 
cn 4 ae 
Qp Xy ‘uitpe ibe’ dilaes 


Note, the designators p and s simply 
denote the parallel and series resistance 
or reactance of the circuit. Application of 
these relations are applied to the PI 
network in astep by step process. Moving 
thru the circuit from the antenna or load 
side to the tube or plate side we can 
follow the progression in figure 4. Since 
theshhs 


components, their signs should be 


circuit contains reactive 


assigned so their contribution is properly 


tracked. The capacitor is assigned a 
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negative sign. First, beginning with the 
top Pi circuit from the right side, the 
parallel R1 C_Load area is highlighted. 
Step 1 results in switching the parallel 
RC circuit to series. In step 2, the series 
Tune inductor is added. The result in 
step 3 is that the Load capacitor is tuned 
out, leaving a new value series inductor. 
Step 4 converts the series circuit back to 
parallel. Note, the parallel R is now the 
series R but, increased in value. The step 
5 result creates a single tuned resonant 
circuit by the addition of the Tune 
capacitor and the plate sees a purely 
resistive load of 1 k ohm. 

Calculation of the loaded Q of this 
final circuit is in step 5. Divide the 
parallel tube load R by the circuit 
reactance, the result is 12, the desired 
value. This tube circuit loaded Q value is 
said to be singly loaded. This is key to 
understanding the process in setting up 
the actual Pi circuit in your tube amplifier 
application and measurement validation. 

This sequence of steps from series to 


parallel circuit representation is analogous 
to the method used in tuning the Pi 
circuit in transmitters. First, fully meshing 
the C_Load, figure 2, permits little power 
to be transferred to the antenna. The Pi 
network is significantly off resonance and 
the voltage and current in the circuit are 
minimized. This is a safe place to start 
the tuning process since this places a 
minimum stress on Pi circuit components. 
However, the peak plate current, Ip, is 
too high and not correct. Bringing the 
plate load into resonance requires a 
reduction in C_tune and a significant 
dip in plate current occurs. The C_load 
is still larger than desired and hence the 
loaded Q, QL is larger than optimum. 
Step 2 in figure 4 would produce a smaller 
equivalent resistance and hence a larger 
plate load resistance. The plate load 
resistance is significantly larger than 
desired. Hence, the plate tank loaded Q 
starts out as a maximum. The plate is 
lightly loaded and the peak plate current 


is now lower than desired. Then as power 


XL_Tune 
Rin= 1kohm 
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Figure 4: Dissection of the Pi Circuit 
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is delivered to the antenna, a decrease in 
C_load, the plate current rises. Again 
step 2 in figure 4 would demonstrate an 
increase in equivalent resistance and a 
reduction in QL. The C_tune value is 
shifted and the tube plate circuit is again 
re-resonated and the plate current dips. 
Once again, QL is reduced and the 
subsequent plate load resistance is 
decreased heading to its proper value. 
This back and forth action between load 
and tune ultimately decreases the circuit 
QL and targets the desired value, typically 
10-to-12, until maximum power and 
efficiency are met. Any further action in 
shifting C_load or C_tune will result in 
too low a value for QL and an equivalent 
R_plate that is too small. The 
result is that the tube that is to 
heavily loaded and the peak 
plate voltage swing, ep, is 
limited. 

Putting Pi Into Practice 

The tube power amplifier 
operating in vay Pi circuit) 
subjects the tube to the 
transferred antenna load 
resistance. While the tube has 
plate resistance of its own, it 
is usually larger. than the 
transferred antenna load value. The tube 
plus stray capacitance will however 
contribute. This is easily accommodated 
by reducing the Pi circuit C_tune value. 
The net is the tube loaded Q is set only by 
the ratio of XC_tune/Rp, where Rp in 
this case is the desired 1 k. 

This configuration of the Pi circuit is 
the shunt feed form where HV is applied 
to the plate via a parallel shunt RF choke. 
It is assumed that the choke reactance is 
sufficiently large® and free of parasitic 
affects. Its effect is neglected although it 
may remain in the test setup to uncover 


any hidden issues. The test setup is 
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discussed next. 

In practice after the construction of 
the Pi circuit assembly, it is convenient 
and safer to adjust the Pi component 
values prior to inserting the tube or 
applying HV! This is accommodated by 
placing an RC network across the Pi 
circuit where the tube(s) plate element 
would be located. The antenna port 1s 
connected to a 50-ohm instrument such 
as an antenna analyzer, SWR meter or an 
impedance analyzer. The arrangement is 
shown in figure 5. Highlighted is the 
parallel RC circuit to duplicate the 
required tube resistance and any tube 
shunt capacitance. The plate feed choke 


is present. 


Figure 5: Pi Circuit Test Connection 


The requirement is to set the C_tune 
value with the shunt test circuit in place 
to provide a loaded Q of 12. Only the 
combination of these two elements 
contribute to the loaded Q of the circuit. 
This is key as this arrangement assists in 
meeting the required output power and 
efficiency. Haphazard adjustment of all 
the elements of the Pi circuit to achieve a 
low SWR or a match on an impedance 
analyzer is not appropriate. An assistance 
in this endeavor is to preset and note 
where the C_tune capacitor should be to 
establish a QL of 12 on each band. Then 
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Figure 6: PI Circuit Test Set 


Measurement 


the tank coil and load capacitor are set to 
achieve the required resistance transfer 
to 50 ohm. This will be noted as minimum 
SWR or a resonant dip in the matching 
between the RC test network and the test 
instrument, as shown in figure 6. 

This measurement is a doubly loaded 
Q measurement. It does not represent 
how the final circuit will operate, but the 
test remains valid as the RC termination 
is removed and the tubes are inserted! 
Since this is a doubly loaded Q measure, 
the BW is twice as wide as the final 
Operating circuit. Mindful of that 
information, it is easy to adjust the tank 
L inductance and load capacitance for 
each band while at the same time 
maintaining the tune capacitance at the 
proper setting to achieve a proper singly 
loaded Q value. The case shown in figure 
6, reflects a 3 dB bandwidth ata frequency 
of fal. .MHz.iof 2" MHz im iaccual 
operation, the bandwidth will be 
narrower, approximately 500-to-600 kHz 
as simulation shows in figure 7. The 
simulation did not account for the loss 
introduced by a 1k to 50 ohm transfer. If 
SWR is measured, the 3 dB bandwidth 
value will be closely correlated to an 


SWR of 6:1. 
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Figure 7: Simulation of the tube Pi 
circuit adjusted for a loaded Q of 12. 


Tube load resistance is a reasonably 
accessed with a couple of simple 
calculations. The value of this resistance 
will dictate the proper peak current and 
permit most of the HV supply to be 
effectively swung over the tube operating 
region. Terminating the tube load 
resistance properly into the tune capacitor 
reactance will insure a proper value of 
loaded Q and hence proper shaping of 
the current pulses. The loaded Q, typically 
between 10-to-12 will permit the 
efficiency and harmonic level to be met. 
Testing the Pi circuit properly, not simply 
random tuning of all three component 
reactance values is discussed. The final 
result is a properly dressed Pi which is 
maximally efficient and correctly a single 
tuned resonant circuit. 
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A Linear Amplifier Loading Indicator 


By John Bipes KOYQX 
mobeng@hickorytech.net 


When researching a method friend 
Dave might use as a loading indicator for 
his classic old Hunter Bandit 2000C 
amplifier, discovery of an item called 
Rob’s Web on the Internet yielded a QST 
article by Warren Bruene (W5OLY, SK) 
from October 1993; it was more than a 
clue! 


» Tey BOTA? 
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Tuning and Loading Detectors 

The RF anode voltage is in phase with 
the RF filament-to-grid voltage when the 
anode circuit is in resonance. Therefore, 
a phase discriminator can be used to 
indicate resonance. The discriminator 
output can feed a zero-center meter to 
indicate the direction and magnitude of 
tuning error. The direction of error is 
independent of signal amplitude — but of 
course its magnitude depends on the 


Figure 1: The zero-center microammeter indicator is on the cabinet top. 
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signal amplitude. A linear amplifier can 
be tuned to resonance during voice 
transmission using such a device. A similar 
approach to loading adjustment uses a 
detector to monitor the correct ratio of 
RF anode voltage to RF grid-to-filament 
voltage. In the example, this ratio is 2500/ 
105 = 23.8. This ratio can be monitored 
by dividing both voltages down to the 
same level (such as 5 volts) and using a 
diode detector to produce a positive 
voltage from one sample and a negative 
voltage from the other. When adding the 
two produces a zero-volt output, the 
loading is properly adjusted. Incorrect 
loading will show either a positive or 
negative output voltage, indicating which 
way the loading should be adjusted. This 
adjustment can also be made while 
transmitting. Compared to the traditional 
method of tuning with a key-down signal, 
this isa much more friendly way to tune 
an amplifier! Following the simplicity 
described in the second paragraph, above, 
avzero center + lOQ MA DG” fmeter 
movement was purchased on eBay and a 
project was set into motion with the 


thought “...maybe I can realize the 
approach into the LK500-ZC [d recently 
restored (having recreated from scratch 
the missing band switch) and transfer or 
replicate for Dave.” 

I'd often visited the late Bill Orr’s 
(formerly W6SAI) amplifier circuits" 
using the 6FG6 “electronic eye” as a peak 
indicator and was looking for an excuse 
to copy his idea if for no other reason 
than its novelty. Similarly, I revisited a 
manual of the venerable Collins 30L-1 
I'd once been loaned and had long ago 
appreciated its descriptions by Warren 
Bruene. Its “Tune Meter” circuit and 
methodology were studied.?, However, 
neither Orr nor the Collins circuit seemed 
to as definitively describe whether more- 
or-less loading was in order. RF sampling 
ideas were inspired from both sources. 
The realized circuit is the essence of 
simplicity and repeatability, see figure 2. 

Merely diode rectification and R/C 
filtering is used to derive both the plus 
and minus meter voltages; CW needle 
movement indicating a grounded-grid 
amplifier’s input (cathode) potential, and 


RCA from Cathode Feed 


Cl 10-50pF. 


BNC from 800pF. Feed-Thru 


Figure 2: Schematic of the Discriminator/Load Indicator 
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ANE needle movement indicating 


output (plate) potential. Direct capacitive 
coupling via a mica compression variable, 
see figure 3, ties to the coax in the LK500- 
7X ecatnode Citcuit. 

Similarly, capacitive coupling samples 
the kV. RF plate voltage into the LK500- 
ZC’s output circuit pi-network. As this 
plate potential is SERIOUS — sampled 
after the HV DC is blocked but not what 
one wants to “enjoy” up-close-’n-personal 
— an approximately 2pF HV capacitor 
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Figure 3, Left: View 
of the Variable Mica 
Coupling Trimmers 


was made on friend 
Dave’s suggestion. A 
couple inch chunk of 
RG-8 coax can be seen 
in figure 4. Advantage 
was taken of this 
available scrap coax 
piece that had bonded 
foil under the outer 
braid, found after 
braid removal. C was 
adjusted and HV 
clearance was obtained 
by spinning the small 


leneth),of vcoaxe j- 


Figure 4: The RG-8 Pick-Up Sampler Cable 


inclined at a small 
angle — against a belt sander. A piece of 
solid hookup wire wraps around the 
remaining bit of foil for contact. C is 
easily measured via an HP-4815A [a 
vector impedance meter] at 10 MHz by 
comparing the -jX readings with-and- 
without the DUT; an approximation of 
HV capability was made with an HV DC 
P/S (Hipo-Tronics ramped up to 10 kV.) 
With the 2pF cap tied to an approxi- 
mately 800 pF feed-through capacitor, 
around 1/400th division occurs, dimin- 
ishing the RF plate 
voltage down to 
around safe 5 volts. 
Calibration 
The pair. of C- 
variables allow plus- 
and-minus meter full- 
scale meter calibration 
to be made after the 
amp has been properly 
loaded and tuned, key 
down at max output. 
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Figure 5: The Amplifier’s Load Lines 


To calibrate, one must temporarily 
unsolder the juncture the pair of 39k 
resistors and then clip the meter first to 
one 39k for full CW and then to the 
other 39k for full-scale CCW. 
Operation 

It’s best understood by Rob’s 

abbreviated 3-500Z 


characteristic: [he zero-center meter face 


transfer 


has been fancifully superimposed atop 
the correctly sloping load line. The circuit 
causes the meter needle to rotate CCW 
by the x-axis plate voltage; the needle 
rotates CW by the y-axis cathode voltage. 
When the needle is centered the load line 
is correctly sloped, the plate and cathode 
voltage being in correct proportion. If 
the needle is CW of center — shown in the 
upper-left dashed line — the load line is 
too steep (over loaded, alow power output 
condition where the pi-network Z is too 
low resulting in a plate voltage that is too 
low and the plate current too great — the 
anodes will overheat). Conversely, if 
CCW of center (shown on the left-lower 
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arrow) the load line is too flat (under 
loaded, another low power condition 
where pi-network Z is too high allowing 
the RF plate voltage will be too great - 
causing arc-over damage in the tubes, 
plate tuning capacitor or any other 
components in the circuit vicinity. What’s 
so handy with this zero-center indication 
is that even with the exciter sourcing a 
small amount of power to the amp during 
tune-up, the meter tells whether to 
increase or decrease pi-network loading 
(more C = lower dotted line, less C = 
upper dotted line). Of course, one must 
keep retuning the plate for max P-out (Ip 
dip...that on the zero-center meter 
corresponds with a CCW peak). When 
retuning the plate the needle swings CCW 
and loading is correct when the CCW 
peak zeros the needle at the center. It will 
be noticed that when the exciter power is 
next ramped up to cause full power output 
of the linear amplifier the needle remains 
centered until one overdrives. When 
overdrive happens the needle shifts CW 


April 2021 


Figure 6: The top arrow A reads “800 pF Feed-Through,” B reads “Plate Voltage 
Output,” C reads “Circuit,” and D reads “Cathode Voltage Input.” 


of center indicating that proportionality 
has been lost between input and output 
voltage — stated differently, the RF plate 
voltage has reached its’ limits and flat- 
topping is resulting. 
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Hi Ray - The articles about the RCA 
aircraft radios’ brought back memories 
of the mid-to late-1960s when I worked 
as a radio technician at the family airline 
during the summers. That’s how I 
financed my college education at 
University of Alaska Fairbanks, where I 
received a Bachelor of Science degree in 
Electrical Engineering in June 1969. | 
owned an AVR-20 at one time. 

Anyway, we had fleets of DC-3s and 
C-46s, all of which were equipped with 
Collins 18S-4 HF transceivers and 180S- 
4 antenna tuners (50 years on I may be 
wrong about the tuner model but I’m 
pretty sure they were 180S-something). 
Both units were very reliable but that 
18S-4 was quite heavy, about 40 pounds 
or more. I can remember carrying them 
on my shoulder as I hiked from the hangar 
to the ramp where the airplanes were 
parked. 

I believe the 18S-4 had 10 channels 
and could be tuned to any frequency 
between 2 and 18 MHz. The 18S-4 was 
very easy to work on and we very seldom 
had any problems with it. That huge 
dynamotor really had some torque. 

One of my jobs was to realign the 
tuners whenever we received new HF 
frequency allocations. Some of the 
frequencies I remember were 5310, 6567, 
8015, and 10057 kHz, but there were 
others. The frequency change didn’t 


1. AVT-112A, ER #367, 12/2019; 
AVR-20, ER #358, 3/2019 
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happen very often but I do remember the 
DC-3s. 

The DC-3s had a wire antenna from 
near the top fuselage above the radio 
rack, which was behind the copilot’s seat, 
to the horizontal stabilizer. All parts of 
the antenna including the insulated 
antenna wire were very high quality, but 
the spring-insulator at the stabilizer end 
would occasionally break from fatigue. 
When this happened, the antenna would 
slap up against the fuselage during flight, 
making a racket and, of course, a logbook 
write-up, which I attended to when the 
plane returned to Anchorage. 

The antenna tuners used door-knob 
high voltage capacitors. The shop foreman 
showed me how to tune up the antenna 
by replacing the capacitors and resetting 
the taps on the internal inductor. I no 
longer remember the exact procedure but 
it was a fun job that I did later on my 
own. 

We always tuned the antennas on the 
ground, but even then I knew enough 
that the antenna would be detuned in 
flight. 
apparently worked fine because the pilots 
never complained about range. 

We also operated a fleet of DC-6s, 
which had the Collins 618S-1 and 618S- 
4 HF transceivers with the 180L-2 and 
180L-3 automatic tuners. These also were 


Nevertheless, everything 


very reliable and easy to work on. I always 
thought the 180L-x was a masterpiece in 
design. 

Whitham Reeve, Anchorage, Alaska 
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the NEXT issue. 


How to SubmitAds: WEGREATLYENCOURAGEALLADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


ANNOUNCEMENT: Steve Johnston, 
WD8DAS, has purchased the AF4K 
Crystals business and will be returning it 
to service as soon as possible. AF4K 
Crystals has been a source for vintage 
and modern radio crystals for nearly two 
decades and Steve will continue to supply 
ready-to-use crystals for ham radio and 
electronic hobbyist projects. The new 
website will be http://www.af4k- 
crystals.com/ 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


e SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Professionally restored R- 
390A. Excellent cosmetic and working 
condition. Best Offer. Brian Belanger, 
KB3PRS, radiobelanger@comcast.net, 
301-258-0708, Rockville, MD. 


FOR SALE: MT-65/Arc-5 rack and mount, 
FT-220A rack and mount, with or W/O 
receivers or connectors. 
WildBillKOIKP @ aol.com,303-229-461 1 


FOR SALE: Pick-up only 2 DX-100s, 
National Revr, Hallicrafters Revr, Tubes, 
Transoceanics. Moving sale, call or email 
Fred, K6lJ@volcano.net, 209-418-4095 


FOR SALE: Old Antique Zenith 
Transoceanic radios, different models, 
working, $150 each. Call Roger on 804- 
642-2076 or write POB 224, Gloucester 
Point, VA 23062 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters: BNC - C - DIN - FME -N- SMA - 
TNC - UHF & More 


Attenuators - Loads & Terminations - Component 
Parts - Hardware - Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts - Tools 


W5SWL Electronics 
WWW. W5SWL.COM 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components a. ahd more! 


Call or email for info... 
4-866-988-0073 
sine lien eee -ieahaaanal 
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The Collins 75A-4 Handbook 
This is a newly revised and expanded 239 page bound book, professionally printed with 


a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 
It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 
See the ER Bookstore for ordering information! 
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FOR SALE: Amateur and test equipment 
manuals: Drake, Gonset, Collins, 
National, Hallicrafters, Hammarlund, 
Heathkit, KnightKit, EICO, Lafayette, 
Sprague, B&K, Conar, Paco, others. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR TRADE: Collins transceiver RT-91/ 
ARC-2 Let me know what you would trade. 
Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @ hotmail.com 


FOR SALE: SSB Adapters for Collins 51, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449-7931 
www.treetopcircuits.com 
radio @treetopcircuits.com 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO e IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn@gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 1001IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


Ity Products| 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR. SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @yahoo.com 


YES- AND BET-CHER sweer 
LIFE~ UNCLE DAVE 4S 
oor Nahe ee US HAMS 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @ aol.com 


WANTED: One 6 kc mechanical filter for a 


75A-4. Herb, K9GTB, 1727 S. Rodgers 
Ave, Alton IL 62002 


‘UNCONDITIONAL GUARANTEE TO ALL HAMS. 


AY ALL T 
{ g = 
: MA eo 
i i a = 
, ae 
i Bx (by VE a 


4 356 BROADWAY, ALBANV.N.Y. | 
WE MAKE IT. OUR BUSINESS TO SEE THAT ALL AMATEURS] 
« KET THE BEST FOR THE MONEY. WE WANT VOU To BE SATISFIED : 
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WANTED: Archer Globe Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: GRC-9, RT-77 receiver. 
WildBillIKOIKP @ aol.com, 303-229-4611 


WANTED: Buying Amateur radio 
equipment and related electronics. 
Single items to complete estates. Sam 
Chrisbens, N@KEI, Divide, CO 80814. 
719-440-3663 schris2183@aol.com 


WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65@ gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WASWRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 for sale or trade. Alan K6RFK 
alanchandler @frontier.com 425-483- 
7134 


WANTED: Need bandswitch knob or 
junker Hallicrafters SX-99 - 
wa3dsp @ gmail.com, 215-355-5307 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS F 


can-Ccaps.com 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WASWRE 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 


WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 
also any other related ‘Rebecca-Eureka’ 
equipment. Anthony Norden, 
Hertfordshire, England, MOWWV. 
agwnorden @aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 


RadioArtistry @ gmail.com 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltimeter),.........ssssssssssssesssssese sinet SOIID 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC Jie istincsnsctovkesstateosecttiepetcvesteeeane: Pines 10000 44.95 
Priority shipping, each limiter ........ $8.50 each, then 
$4.00 for additional limiters. 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


ZIM ELECTRONICS INRUSH CRA LIMITERS 


= 


Metered Larush Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Series 1 + Disk | 
~ RL. Drake Co. 


System 


Requirements: 


Any computer with 
Adshe Acrohot Reader®. 
Performance veill vary 
depending on speed of 
the computer. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 


720-924-0171 or on the Internet: 


Electric Radio 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


ZF 


e World Class 


e Your Resource for * * Collins Radio * * 


(=a ions, 


Collins Collectors Associat 
WY SY 


¢ Offering Unparalleled Free as well as.. 
e ....Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


is Come see what the excitement is about 


ZF 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 

WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
| Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


April 2021 Rar 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighterthan 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 
THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NE 
EZ HANG SQUARE SHOT! 


7 iHanee Code 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: WW I! German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
‘such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 
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WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
CO miilemn Glow oreveuoK2UKT, 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 
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—ELECTRIC RADIO BACK ISSUES— 
e AllElectric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

© The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ Weno longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
sus tad Stes’ Seddatedasvanageddstaceuecchorcvesesdedectededucntectsn tastes sdsiobesitpasanas sushehs saavnnpantas $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
Scene ee UN eo ere ae 2 Cee ere) ec ae i a Ee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan's (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
ee ee Ae ansee dekaese delee2 +4 Gpeamaiih aay «+ Baume aglaton gack Up aihasgin =» «Gr cdipes «Faby ese oo ah eo gatiteg ce $29.95 


MEE ATIC VS IPT. COLDS <.ein ese dseeve us scssceecactesesWosiarseuiiuns ooo benbmpebyetsins shee dealer <etgmenaie dials inven gel wee Eat ak $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Sveryihing made by HallicraftersBy* Chuck" Dachistes----- sms reaeesen nnn errr $26.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European EQUIPMENT. -----------n-nnnmnnmmnn nnn nnn nnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original file. ------------------=-nnn--mmmnnnnrnnnrnnnnmnnnnnnnn nnn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 
Poles, mentioning radio communications of the day. Now on CloSe-OUt Sale, ----------nenn nnn n enn ennn nnn $6.50 
Tube Lore II: This is the expanded, revised, and useful new edition of Ludwell 


Sibley’s classic book all about VACUUM tUbeS]..........eseseeseseeeereteseettetetettees $34.95 


is packed full of valuable information about test equipment 66): color: pagesie-sa ear $29.95 
Tube Type Transmitters: We have located a limited stock of this book, the second edition of Eugene 
Rippen’s excellent book on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, 
and more! Over 900 high quality illustrations with accurate descriptions and useful indexs make this a very 
useful volume, limited availability.................::cccceeeeeeseneeeneeeseeenersensenaerstaseneensesenenananaenecersnsnesne nes $32.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Te anamiieraey  Oscand. ACCOSSONCS——spat-p-e-- ern ia yah noe) $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Ordering Information: 
Books are usually sent by USPS Media Mail. USPS rates increased Jan. 1st, 2021 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
} Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, Rl 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 


Tube Lore Ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

*Since 1985” 


WANTED: Postcards of old wireless ; ; 
stations; QSL cards showing pre-WWII Were you first licensed 25 years ago 
ham shacks/equip. George, W2KRM, NY, and licensed today? 

631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 


Markavage, WA2CWA, 27 Walling St., ee To Join or Renew, Visit: 
Sayreville, NJ 08872. 732-238-8964 Ls .qcwa.org/join-renew.ph 
WANTED: R390, R390A and R392 For more information, please contact: 


om@qcwa.org 


receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 


DESIGN HAVE FUN 


150V 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


ZAR EIINA/ | 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Try our XT-1 for matching low 
» impedance microphones to 
\ high impedance inputs found 

in vacuum tube transmitters. 


Sold separately 


Visit us at 
WWW.HEILHAMRADIO.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
4/21 


W9ADJ 
James Beyer 


6213 Countryside Lane 
Madison Wi 53705-1025 


. | 
Hltbp let ee pee ede 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WOQ@ERU 
ROCKWELL COLLING HElaso 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


